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(57) Abstract: Disclosed is a highly reliable 
material for organic electroluminescent devices 

which has high luminance and high luminous 
efficiency, hardly deteriorates in emission, 
and is excellent in use and storage at high 
temperatures. Also disclosed is an organic 
electroluminescent device using such a material. 
The material for organic electroluminescent 
devices is a diaminodibenzodioxin derivative 
represented by the general formula (1) below, 
and it can be included in a light-emitting layer, 
hole transport layer or hole injection layer of 
an organic electroluminescent device. (1) (In 
the formula, Ari, Ar2, Ars and Ar4 respectively 
represent a substituted or unsubstituted aryl 
group. Incidentally, Ari and Ar2 as well as 
Ar3 and Ar4 may form a nitrogen-containing 
heterocyclic ring together with a nitrogen 
bonded thereto.) 
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OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 2 X^Zi— KSt/fteOBSiglC-0 1^X1*, 

MR, NE, SN, TD, TG). ^FCTHM V \-<Dmm^Z^mtHXl'^^ T 3 — K it BSIS 



(57) ma^i 




( 1 ) 



(^^. Ar , Ar , Ar RX^Ar f^Si^X^^gi^tDTi;— /l^S^^U. Ar tAr RX^Ar tAr U 

1 2 3 4 1 2 3 4 
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m m m 

[0002] ^mun^m^^fcm^mytm^isir. ^mELm^t^^^) (Dmmn. mmf)^h(D 

VXm-ffcm^<7)m^(AppL Phys. Lett., 51#, 913H, 1987^#M) (3:J:'9. t^Jfe 

[0003] :i(Dx^ts:^mELm^(D^m^Mi:i^m-r^f^^. ±mcomm/'jE^mimm/'m 

^mnfci^(D^ m^i-tmmy^^imAmy^TLmmmxmytmymm'^. mmx 
^^mAmxm^mxm.^mmmxmm. mmxiE^LmAmymytmx'm^m 
mmyn^'^Amymmf£}f(Dm^(Dhm^^htix^^^o ^(DiE^mr^mit.^ ie 
^mAm^^hmA^fhtciE^i^m^mi^^mir^mm^^u ^tcm^mmmu. 

[0004] ^LT. ^(DAE^Lm^m^mytmtiE^LmAmm^^^^^^^tK^^x. 
\,^m^x^<(DiEKi>^my6m\^'^Aiti^o mmi^. m^mmm^mytmtm^m 
Ammi^^^^'it^^tKx-DX. x^m^m^x^<(Dm^mmytmi^^A^th^ 

o 

[0005] :Loi^fm}^m(Dmmi(^^^^x. :Lti^xi^^<(D^mun(Dmmm)^htix 
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[0006] :^mm{^mM't^^nxnktvxn. ^ct^^s^^^s^^^ 

^fF^mi : #rF^2851185-^^# 
H^fFXm : #|fl5p9-ig444i-^^$g 

!l^fFXm : #|g¥8-100172-^<2^$g 
#lf :^m4: #r3fl2002-203685^<2^# 
#rFJtm5 : #H2001-126873-^^fB 
#rF^m6 : #M2001-39333-^<2^# 
#rF3tm7 : #M2001-1 14735-^<2^# 
#f^«8:#M^9-157643-^<2^# 
l^#fF3tfifel:Appl. Phys. Lett., 51#, 913M, 1987^ 
#^#fF35:Sfe2:Appl. Phys. Lett., 57#, 531M, 1990^ 

[0007] ^^f)^^^mELm^i^m^^ti^^^^mmt\^xii. hvy:r,=^/vrv^mi^ 

li{i^f£\^\ Appl. Phys. Lett., 57#, 531H, 1990^(ifiN,N '-1^^;^(3-^^ 

-N,N ' -v^:7air:i/V-4,4' -:^T5:/lf 7^:=^/!/ (J!^;^T. TPDiBS-fE-rS) ^5 

[0008] ^fc. #fF||2851185-^^^tC:JottSN,N '-v^-^:7^/v-N,N'-v^7ni— /^-4,4'- 
v?r3:ytf :7^:n/l'(J^T> NPD^Hf&IH-r^). M^-«l#^¥9-194441-^^$R}:i{i, NPD 
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#r5fl¥8-100172-^^fg. #r3fl2002-203685^^#. #li2001-126873-^^fg 
:S.I^#W2001-39333-^<2^fB-e«lfV3^^/V#^©gfe^^, i|#FM2001-114735-^<2^ 

[0009] _h5zsoj;5J-. mm(Dy^mEi.m^im\^^hth^iE^mmunm\^^mti^mm 

[0010] ^mmn. :L(D^^f£mM^m(^^-i-^mmi^m.^xf£^nfch(Dxhv. ^<r> g 

[0011] im^mu.^^^^mm^x\^-^^L^(Dnm^i^m'-<<WLm.^^ 

[0012] -Tf^io-h. -^^(i)t?^sti.5r^yv?-<:/yV;e-=3s-v'>^^^-t?fe6o 
[^bi] 



wo 2005/075451 



4 



PCT/JP2005/001079 




(1) 



Ar , Ar , Ar RXlAr ^fiVz:j^g^^b<fi^S^(7)Ty— /l-S^^U Ar 

12 3 4 

12 3 4 

[0013] ^fc. :^mmn. mm±K. mm. mmm:^xfmm^mm^nxt^^mmm^m 
[0014] ^-f . :^mm(DT^yi^^>yz^^^-yiym^^i^\^^^^xmm-i-^o 

1 2 

3 4 

tn. m^it. y:^=-/ums -ry^/^ms r>hv/^m. y:^-r>^hV/T^mfj:}f(D^mn 

Ar , Ar , Ar :S:U^^Ar tt. $t(^^f^L<tt. ^tl^^'MfiArbT. *»i^»^J^^6— 

12 3 4 

i6(D^m^^^^mmxi~i^mm-i4(Dmmm^^^mmxh^f)\ xn. r 

7u^^^ymxnm^tif'mmm6-i6(o^mm^^^mmxi^^mm4-u(Dm 

mm^^^mmx^^. mmm^^^mmxh^m^. mmmi^ti^xn. N©m, 

S. om^mif^tl. ^(Z^^f^-a-ft-Cl— 4(Dt£H;^S0^L.V\ t.fc. Ar . Ar . Ar &U 

1 2 3 

Ar JOS, ^th'etimiLvx. ^m^(Dxm&m.T/v^7i-m. i&m.r/v=^^iym. 

4 
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12 3 4 



12 3 4 

-To 

[0015] 7|^g^M(Z)Ar , Ar , Ar ^t/Ar J,#:M<^LT. :7ni:=^7l^S, ^^^/I^S. ^m"^ 

12 3 4 

^'hU/l/S, TXV:=^/VS, rir^7^U:=^/VK, 7ni 

h^:7ai— tV:=i/k^, ^!Jir:=i7PK, ^-^Ju^jv^, ^^y^y 

^y/l^K^ ^^^-ferr^/V^, t°7>'M-'^/^K 

^/vs. t:°ny/vs. ^5:^v'y/vs. t°yyy/vs. ^y^ryy^i^s. -ry^r^i^yy/w 

X, t:°9i;^^/PS, t:°y^v?^yw£, t:°y^^v^^yl-S, ^^Ky v^^/VK. ^y^i^Ky/^S 

^ :/y^/vx, -ry-Ky/^x. =3r/y/^K. -ry^/y/vx. ri5^y>^:^/vs. ya^-r^v^'^j 

":^^hhy v^^/vS^ ^y^iv'^/vS^ yJl•:hy'^^y^7^S^ y^i-^v^^/^S, y^if^ 
7i-Sj^eif;as^tf fettSo 0^U<tt. ^-y^/v^, y:r,'r^^hV/^m. 4> 

"f^:./!^^, ■^/V;^!/— T^by/VS, tV^7l/S, ^yi/^7l/^, ^^^l^air^/l^ 

r^n^^y/y^, yy/i^^. ^^^/p^, t°yi^/^S^ :^/w-^yy/^K. t° 

ny/y^, ^^i5^v^y/yx, t^^yy/ys. ^y^ryy/y£. ^y^^-y-yy/i^s. i:°y^ 
i/rn/i^s. -r^Ky^y^/ys. -ryKy/ys. =3{.yy/ys. ^y^^r/y/ys. r^y v^:=^/ys 

if tti.^ j;i90^L<tt. yzn^/^^, ^y^/^XSU^y^^yby/^S^s^if ^ti.So 

[0016] Si^M(75Ar , Ar , Ar ^U«Ar (D^'^(Z)M^S(7) Jr#:f?!j^UT«. -hn^, >yry 

12 3 4 
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^^-yjuM. ^y°^/^m. :t^^;v^, ;^7'T]J/v^#;6Sfe-5o T^/v=^ 
h=3ri/S> tert-::^>^-:/S^ ^=^->'/l^::^-^v'S^ r\-ir^'^/\^:^^'iy 

:7m^>'h];/VS, •:h7^7^S, rXl/:=^/kS. ^:7'^U:=^/V 

^yixrn/l^^, ^^^iJry'air:::/^^^ '<>'^ir:=^/l'^^ ^drf-:73ir::^/l^^, ^df-f^-fe 

Ti/y/vK. -ry;r=3r-y-i/y/vs. t°^^::^^/vs. t:°y5v?^/vx. t°y^'>?^/vx. -r^- 
Ky^:^^/^^, ^y-Y^^Ky/^K. y°y^/^^, -rvKy/^K. ^yy/^^. ^y^^ryy/v^, 
ryy v^^/vs. yji-:f->'hny^/kS, y^^^^-^^/^s, •:^y^yv'^y^s^ ^y^-y-y 
^/vs. =3r-^yy^/^s^ y3:-t->'hhy>^:::^/vs. ^y^v?^7^s^ y:n-^:/bny^7^ 
yji-^v?r^/vS, y^1f'^/^'S^ 4-y^/^tfy3i— s-^hny^ir^/vS, ^--y 

ry— /^;^-=35.->s^uxf*_biEry— /i^scory— /y;e-dr-ys^;a5&5o 

[0017] 7|s:^5^(Dr5:y-iy^^yv^;e-^v'>'f|^#:(^. -:y^>^yv^^dfv'>'^t^-N(ArlAr2) 

l.T-fi. l.S-fiL. 2,6-f5L, 2,7-'fi'T?fc6r^r;a5-T?#5;aS^ $f *b<fi2,6-'fi, 
2,7-fi-efc(9. J:'9^f^b<«2,6-'fiT^fe5o 
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[0019] [^2] 
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[0020] [^3] 
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it^m No. 


An 


Ar2 


Ars 


Ar4 


26 
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27 
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28 




OMe 




OMe 


29 










30 




000 



[0021] m4] 
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Ar2^ y 1 


^b-g-^l^ No. 


An 


Ar2 


Ars 


Ar4 


31 


6 








32 


6 








33 




OMe 




y''^OMe 
OMe 


34 










35 


C«3 


coo 



[0022] :^mm(D^\:^mt. i^-<>yi^:t^^y>m^^-t^^tl<:iX^. NPD itzi-^m^n^ 
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[0023] :^mm(D—^^a)(Dit^l!^(D-B-}^m:(D—Dtl.Xn. Mm-r^i^T^/i^^'^:/ 

^m'rhv^j>>. ^m^by^i^i^.. ^m^b-^hyt^i^. -f-hv^j^ tert-^^h^ 

^<9Z^^Jmt. bytert-y^/P/i>v!L:7^^^/^^(7)iBfi^t3iJ:«9f^j^$n§^N°7-':^T>i,^ 
xhthi-fX\^\ Wi^^:/. T^h^y^. ^/y>'. ^hn-o-if:/, v^7< 

[0025] ^jc, :^mm<DmmELm^\^-^^^xmm-i-^o 

^mm(DmmELm^(Dmmti.xn. ^m(Dmm:(>^h^^K m^mai—M(Dm 

mi^fcmmx^^. T^yi^^'^y^i^:t^-y>mmw^^mkx\ e^l^^as. E?Lii 
^^Ji. mytm. lEimitm. mi^^xm^^^^it.mi^mmmtvxmm-^mx^hv 

M'r^:^t^^x^^. m^. r^/i^^'^yi^^^^y'^mmi^^mytmtvxmm'r^ 
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[0026] M.i^mt^m!^tvxi-i. 



1) mm/^mm^m 

2) mm/AE^mmm 

3) mm/iEimmm 

4) mm/iEnmAm 

5) mm/iETimAm 

6) w/^a^^ii 
7) 

8) mm/^mmytm 

9) P»/IE?L^^S 

10) ^«/E?LaAI 



/ Ptl^ 

/ wa^Ttii / mm 
/ mmmytm / Eaputi 
/ lEummm / ^mm^m 

f / m^^i^ii / mm 
/ m^mmm / m^^AB 
/ Eapj-itii / m^mmm 

/ mmmytm / lE^LPiitji 
I / ^^mmm / ^mm^f 



/ mm 

/ iE?LPJ-ihji / mm 
/ mm 

/ m^ii^Am / mm 

/ m^mmm / mm 
I / / mm 



11) mm / sEnmAm / jEnmimm / ^mm^m / m^f-mmm / iE^^K±m 
/ mm 

12) mm / lE^i&Am / AE^immm / ^mm^m / m^mmm / m^mAm 
/mm 

13) mm / lE^mAm / iE?Liiii3^ji / ^mm^m / jE^i^K±m / m^mmm 
/ m^mAm / mm 

f£^^(Dmmmm^mif^^tff^x^^o ^tvh(Dm^. zejlj^as. m^aAS. ie 
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OOnm. 0^b<filO— 500nm^Si^-t:fe5o ^3S?a-eJ;V PIr|S{iXtiS^^— 1?^^ 

[0029] mumntL^x\~t. mm^mK^m^^^uPc^m^^^:Ltf)^^mx^^^i>^. 

m(D^mKUF, MgF , Li om<DmM^m^io.i—5nm)^wA'r^^ti^. m^<D 

2 2 

[0030] imm(D^mB\M^\C^^ ^T. iE?L^^A#W. iE?L«iliGl#f4. B^#W> IE?L 
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[0031] lE^imAmKm^^n^^wtvxn. mmt(D=i>^^^hi)^i:<i^—fmmiim 

[0032] r (D g ^(Dfcib ^fv^x\z.m'y'^'^^^T=-iy^(Dy^x2^^r=->it-^^, ^Ky r 

/^^y^^^j^mitm. 'evy^y'>mitiW}^(D^mmtm^m^^tix^^^ 
tM^m^mx^^o mm^<^yyTm<Dm^i^. lEummmtmmi^vxmmnm'^ 

vDfe^5^v^btL6o &.±(Dx^i,^vxms5^^n^iEjimAm(Dmmn. m^. 3— 

lOOnm, ^^b<{i5"50nin-C&5c 

[0033] jEKmmwm^mJk^n^m^tvxa. sE:^imAm-A^^(DsE:fimA^m*m< 
. ;o^o, mA^n±iE^L^m^x<Wim-r^:it^^^x^^mx^^:it^^i^^-'m^^ 

^(DXof^lEHmT^Um-tVXn^ M;t«\ 4,4'-t■'y^[N-(l-^7^7^')-N-:7zIl:=^/^ 
T^7]t^^:7^r:i/^-T^>^t^$tl.62Ml^AJi(D3g^T5:/^'^^2{@Ji;^±(Z)^'^5§=^^ 
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±m(D^[:-B-m&.m:i. jE^mimm(Dm^t\.x. yi^v\f^/u:^/^^<y—/i-. /-^ytf 
[0034] mmi:{MiE^Lmmm^m'f^m^n. iETmmum-^imxi'i2mi^±t. 

[0035] M^mmm(Dm^\^n. iEimmuPr^-M^m^M::.nu-^fhfz;v^y7t^\^Af\^ 

. M'^m-^\H^m'^fm'^yr->-:fxio'p&nm\^~^xw^\^tc.m. /^yyr^^MPM^ 

AL\z.-iE^mmm^w^j^^^^. lE^mimmfDmmi-t. mn. 5"3oonra. 0^L<f^ 
io-ioonm-efc6o z.(Dm\z.m^m^-'m\z.mm'r^fMz.\~x^ -m^n^mmmi 

[0036] m%m^t\^x\-i^ -mm.m%mmn^mMmmmt^mfhth^o -mmm 

[0037] Mci^^^M. r^-h^ir^, tv:/, i^y-fe^-, ^y^-^, /vyu-^, ^^^v 

l,4-«(2-^^7Pv!^^y/i^)--<>^-^V. l,4-lfv?.(4-7<^7W5-:7alr:l/^-2-;^-=3r1^y^y/^ 

)^^ifV, i,4-i^';^(5-:7^rn/v-2-:e-=^-y-y"y/v)^^irV, 2,5-f^;^(5-i57— >^y 
—y^^7V-2-^>^:^^'^y^)^v)^^yaL^^^ lA-i^y^^-y^-i.s-y'^i^^^. 1,6- 

-;^:73l^y^-l,3,5-^^1^^y^^. l,l,4,4-7^b^:73i=/V-l,3-7'^v^^V^ce^^C>?^#: 
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[0038] ^mmm^um-tvxn. ^^^^'b^mt-r^^m^i^^^. -fy-^^^A^ 

m^i^^^^th^Mn. 0.1— 30m»%cDf5H(cifc5ri:;aW^bv\ 0.lMM%SXT 

^^T^mi^^-^tifcy). ^j^— f^^*uTtjj:v\ m^m(Dmmns M^io-2oonin 
[0039] jE:^mdtmt]^xi-i. mytm(Dmmm(D^m^m'r^^^i^mm^n^^'^. ie^l 

[0040] m^iiiiitji{*s;#^-^;tfetLf'Si^r^^^*5v ^xmmf)^hii^A^thfcm^^^m^ 

<iE^mjtm(Djv\^\:imm'r^^t^^^x^^i\:^i^xmm^n^o :^^m<D^m 
ELm^(Dm^mmmi^m^^m(D'm^mmrm-tvxi-i. mm^>h(Dm^mA9j} 

^^it^mx:h^^t7b^'^-^mxh^o 
[0041] ^(Dx^f^m^^mtcrm^t'Lxii. 8-\i}^^n^^y^yvxDr/u^=-^j^mit^£t^ 

yk^^ifV, ^/^iMJ^^^b-^^i. ^oi^^hny^fl^^:, 2-t-::/'^/V-9,l0-N,N'-v' 
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>i\:mw^t^t'f)^mifhti^o m^Wsmm(Dmmi-i. mm. 5-2oonm. 0^L.<f^io 
[0042] :^mm(Dy^mELm^ii. :^mm(Di[:'^m^^mm^\^^^^'^^i^(Dx-h^'AK 

[0043] [|lli]|gi{^'ft:;'n^^2©iR ;^^i^h/v^^-f-o 

[0044] 2:|^ffi(ITOji), 3:CuPCjl, 

[0045] m^i. ^mm^. ^mmximmmKx-^xmmv<nm-r^^K :^mmn^(D 
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[0046] Wb2] 




[0047] ^f^mi 

1600 mnzi:^^>y/Z^:t^-y> 60 g (0.326 moD^^JPx.. ^?M.«SsT> 

^280 ml ^ 1 mmf)>nxmrvt^o mrmTmm^ 2 mmmw^mn. ^htitc 

i^^>':/iy^^iy> 85.7 g (0.313 mol, it5l^96.0 %) ^#fCo ^^htlfc^^^(Dm& 
It. 96.5 area% (HPLC, 254 nm)-efcofCo 
[0048] ^J^feM2 

2,6-v^r5:yv^^^y^v^;r=^-^>'CD'8^^ 

r^y— /V 1000 ml ^OTHF 1000 ml (DM^^W^i^ 2,6-Z^=-hvi^^>'y^iy^ 
=3f->^ 81 g (0.295 mol) RmO^/o^-^^i^^M^:^^^^^ 25 g ^m^. ^U^WT 8 B# 

2,6-i^T^yi^^>y^i^:t^i^:^ 61.9 g (0.289 mol, IR^98.0 %) Sr#fCo 
f^^<D'ii!&^n 94.2 area% (HPLC, 254 nm)-efcofCo 
[0049] ^j5gM3 

N,N ' -v^T-fe^/^-2,6-v^T^/v?-^:/y v^;^=ar^/:/c7)'^j^ 
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h/k^^ 900 ml &t/THF 900 ml COU^l^W^K v'^^y"v^:^=¥v'>' 
50.0 g (0.233 mol) ^U^fy v^^/ 55.3 g (0.699 moD^Mx.^ ^mMWT. MtKS^^ 
59.5 g (0.583 mol)^ 10 ^P^^^ttTMTbfdo MT#-Bfe1t#brc:=^^lf ffii^^t^S'J 

0lKLfCo h/^^^-Cy;^^y- (250 mi x 2) bfcf^. Mii$t^^(^J;i9N,N'-v?r-fe^ 

/i^-2,6-v'T3;yv?^>'yv';e-^v'^ 57.0 g (0.191 moi, ii3i^82.o %) ^#yto 

fc;fc^tfe#JCO|EEi^(i 99.3 area% (HPLC, 254 nm)t?fcofco 
[0050] '^J5rgM4 

N,N'->^rir^/k-2,6-v^r5:y>^^>'yV;e-=3r--^^ 34.3 g (0.115 mol) . 3— 
^/-eV 96.4 g (0.576 mol), H'^'fbll^d) 48.2 g (0.253 mol), 63.6 g 

(0.460 mol). RXJ^^/l^- 1500 ml (Dy^^V^^M^nO °Cl?48 Ht^ ;!jP|^i^#UfCo 

^ta^t:7^SPL. mt^^l^> 500 ml :^l57i<: 500 ml ^iJH^^ ^tH^^W^iL-fc, M 

i^^^Mt-^ 500 ml ^iJu^myK^M^^f^o ^mm^mmm. mj±^mi^xmK^i^ 
m 79.4 g ^#fco zjc\.-^mm:^-f\z:<!K.(D^)^.\z.m\^f^. 

[0051] ^j^feM5 

N,N'-v'7^r^/^-2,6-v^T^yv=-<^y'v^:r^v/^®^j5fe 

^ij^y— 7W 500 g . 24% i^m\:.'rv^)'yj>j^mm. loo g (D'm-^wm.'^'k^^i^m^ 

#fetLfc:v=T-fehT^Kfb'^i^ 79.4 g 20 ^r^;fJpm3S^b/::o m^^'^^^W^ 

. tk 1000 ml ^M^mm^^wmwmj-^. tkw^^^i^t-^^. m}±^mi^xm,N' 

^y~-/U'^^1JQm]}^^V—l^^^mm^f^o iR*31.8 g (O.O87 mol, ^1X^75.7 %(2steps)) 
. 98.4 area% (HPLC, 254 nm)o 

[0052] MMMi 

N,N ' (l--^:7^7^) -N,N ' -v=:y :n^/V-2,6-v?T5:/v^^>'i/v^:^=3r->V (^t^ 

mm^-^yi^^yj^^iU) 0.161 g (0.715 mmol) <D^-yU> (20 ml) ^W^^i^, by tert-:7' 
^/k^^:7^>' 0.58 g (2.86 mmol) ^iJU^. 80 "Cl? 30 ^;!]Pia$i^bfc. CICD^T-^^ 
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80 °CK^^tltLN,N'-Zyy^^/U-2,6-ZyT^yiy^>'yiy:t^^y>5.24 g (0.0143 
mol) . 7.41 g (0.0358 mol) RXJ- tert-y^h^-yThlf^J^^S.n g 

(0.06 mol). (D^iyU> (260 ml) i^^^^L-fCo ^(D#135 'C^-e^ffi.b. mU 

m-v4: ^mMmmwi^fc. m^.-^-^^r^nvtci^. 200 mi ^m^tc^ »7K5>ifb. 
yi^m^w^=^>' 200 ml -ci^fe^^Lfc^. ^mm^M^u mm^^kmi^^mi^xm^ 
9.5 g ^#fco mwp=-^jv'^MW):^'7^)—WL. m±^^Lm^^m,n'-^y{x-'^ 

7^/^)-N,N'-v?:7ai:=^yV-2,6-v'r^yv^'<:/yV;e-^-->>'3.40 g (0.0055 mol, 
^38.5 %) ^#fCo #^tL/c^^i^cDMi^{i 98.3 area% (HPLC, 254 nm)T?feo/Cc 

'H-NMR(^^:THF-d8) . ''c-NMR(^M:THF-d8) ^mR^;ij;f9«5t^lt^L/c, 

[0053] ^JfiM2 

N,N'->^(9-:7^-:h^hy/V)-N,N'-v':73zc:i/V-2, 6->?T5:/i^^>'y'>':?^=3p^>':/ ( 

@^^/N°9v^T^i^(II) 0.12 g (0.55 mmol) (D^i^U> (10 ml) MWPi^. tert-:/^ 
/^;iN^:7^^ 0.445 g (2.2 mmol) ^IJU^, 80 "Ce 30 5>*0fl!^ii#bf'o r(D|§y-^^80 
°CliZ.m^tltcN,N'-^^y^^^^ 2,6-i^T^yi^^>y^Z^:t^-y>4.0Z g (0.011 mol) , 
9-yu^-^:r,'r>hi^y 7.07 g (0.0275 mol) RXJ^ tert-y^>^v^-^MJi>A4.44 g 
(0.0462 mol)(Ddrv^l/>' (200 ml) ^^^^^t^M^^b/cio -^©#135 mU 
it-^'3 3#rBl^Pi*i«#Lfc:. ^a«7^*PbfcfI. A 150 ml ^*P;t. ^^tti^^^tl^iJ^ 

^Lfdo -Srlt^WTK^Stb. TKW^h/i^^:/ 200 ml ^^a^^B-^b. 
M^^Mff^^^-ta^fifei^ 13.0 g ^#fCo ^tt-^-^^^®Lfc^. i^^oi^/v/' 
-^=3ei^^^^-e^g^ff-r6r^^^J;«9. N,N'— :;^(9-:7:Il•:^>-^y/^)-N,N'-v=:7alr:^7^' 
-2,6-v'T5yv^^^y^v';^-^^>^3.85 g (0.00536 mol, i|3l^48.7 %) ^#/Co 
fc^J^jc^JOlifiigf* 98.6 area% (HPLC, 254 nm)t?fco^Co 

o 

'H-NMR(^^:THF-d8) . ''C-NMR(^M:THF-d8) ^mR^^cJ;«9«3t^?i^L/c. 
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[0054] ±mMMm'x:mhnfcit.^m. i\:,^mAx^^^(DjE^Lmm-t'^^-'^'h^NPDK 

[0055] [^5] 







it^m 2 


103 


it-^m 3 


149 


NPD 


98 



[0056] mmms 

^^^8—10 Q/n\RX^'mU^^2 X 2mm''cD^5fe#^L/cITOmffi#;^f7;^St^l-b ( 
^■<:^:fy;V(Pa) (7)^j^-^^_hfSITO#;^f^;^St^l(Z)ITOjS2(7)±(:iCuPC^ 25nm(7)|I 

^LiF^6;r^^^;^hn— A, Al^lTOnm^^b. ^|S6^?f^J5febf::o 

[0057] mMm4 

[0058] ^b^Mi 



wo 2005/075451 



22 



PCT/JP2005/001079 



[0059] [^6] 





mm 


(mA/cm^) 
ilOOOcd/m^ 


(V) 
ilOOOcd/m^ 


mmm^ 

(Im/W) 
@1000cd/m^ 


it$m 1 


NPD 


30 


7. 0 


1. 45 


mmms 


it^m 2 


24 


8. 0 


1. 70 


mmm4 


it^m 3 


28 


8. 4 


1. 45 



[0060] ^tl.^(7)iE?Llili^#3fSf(D»^#tti^oV^T. f$^(7)f?#^^|ibfCo ^tX^^fl^lE 
[0061] [^7] 







NPD 


25 


-ft^tl 2 


25 


-fb^iil 3 


100 B^fe^ft^bit-r 
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[1] (1) T^^^$ti.Sr^yv?-<>-yWdrv':^##:o 




(1) 



i^^. Ar , Ar , Ar RXfAr fiffiS^XJ^^e^^OTlJ— /l^S^^b. Ar tAr , RXJ^ 

1 2 3 4 1 2 
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12 3 4 
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